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Abstract: The inventory of birds was conducted in the years 2005-2010 on the Vistula River section between Deblin (km 388 of
the river) and Podwierzbie (km 435 of the river). The study area includes a southern section of the European Ecological Natura
2000 Site in Poland PLB140004 "Middle Vistula River Valley” (IBA, PLO83). On most areas the Vistula flows here within unreg-
ulated or relatively little modified riverbed, having features of a natural, lowland, braided river. Sandy islands and braid bars
within a main channel, steep banks and old riparian afforestation create the unique breeding habitats of the Vistula River Valley.
Especially the river channel habitats provide suitable breeding sites for many rare bird species, constituting for some of them the
key-breeding sites. There are, however, fragments of several kilometres, where people transformed the Vistula River in a more
noticeable way (Table 1). These are, among others: an urban section within Deblin boundaries (km 388 to km 393 of the river),
a fragment adjacent to Kozienice Power Plant (km 421 to km 426) and the area, where since 2007 gravel for industry has been
mined from the river bottom (km 426 to km 431). The aim of this inventory was the comparison of richness and abundance of
breeding bird species linked directly to the river channel in fragments mentioned above. It will allow to estimate soberly how
very the intensity of human utilization of the river affects the distribution of avifauna of the Vistula, determining the richness and
abundance of valuable and/or endangered species breeding in a given area.

In the years 2007-2009 within a whole study area 32 breeding species characteristic for the riverbed and its surroundings were
recorded. Among them 6 are threatened in Poland: mew qull (Larus canus), little tern (Sternula albifrons), ringed plover (Charadri-
us hiaticula), Eurasian oystercatcher (Haematopus ostralegus), corncrake (Crex crex) and hoopoe (Upupa epops) (Table 2a, b). The
comparison of bird richness revealed significant differences between adjoining fragments of the river (Table 3). Decidedly the most
valuable was the section between Wréble and Kozienice Power Plant (km 416-421). The Vistula River flows here within a riverbed only
a little changed by man. It has an appearance typical for a large, lowland braided river with meandering channels, network of small
side channels, steep banks, sandy bars and different kind of islands. Such differentiated environment is reflected in richness of birds.
The association of 27-30 species reached here the total density of 337-397 pairs/km along the river, unparalleled in other habitats
(Table 3).The urban section within Deblin boundaries (km 388-393)and a 5-kilometer-long area of gravel mining (km 426-431) were
much less attractive for birds. Straight, much narrower river channel, small number of islands in @ main channel and a degraded val-
ley in the vicinity of river banks caused, that only six to ten species nested there, of the total density ranged between 2.0-2.7 pairs/km
on the urban fragment and 3.8-6.6 pairs/km within the gravel pit area (Table 3). However, these values are quite high in comparison
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to those recorded for the fragment adjoining Kozienice Power Plant (km 421-426).The river channel is here clearly contracted and the
bottom is deepened. The river flows fast within one channel. Numerous, concrete, submerged groynes, revetments on both sides of
the river and a bank made of concrete, protecting a power station are very characteristic for this place. Such a man-made environment
almost excludes the possibility of breeding of birds within a riverbed. Only single pairs of lapwings (Vanellus vanellus), common
sandpipers (Actitis hypoleucos), little ringed plovers (Charadrius dubius) and goosanders (Mergus merganser) occurred here, sporadi-
cally also common terns (Sterna hirundo) (Table 2a,b). The total density was very low and did not exceed 1.5 pairs/km along the river.

The yearly surveys of birds in the years previous to and after beginning of a gravel and sand mining from the river bottom
allowed to estimate if the development had changed somehow the status of riparian bird populations. During three years of an
activity a negative impact of the development on the richness and abundance of bird species was not recorded, both in direct
vicinity and on the fragment below (Table 4). Not the small harmfulness of the development finally influences the status and
changes of avifauna in these sections, but the place where it is situated. It should be keptin mind that the sand mining takes place
only within 2 km of the section of Vistula that is regulated to a large degree, and the section above is almost unavailable for ripar-
ian birds (Kozienice Power Station). One can assume with high probability bordering on certainty that when the gravel excavation
took place on the fragment between km 393 and km 421 or below km 431 of the river, the negative impact of the development
on breeding habitats and avifauna of the river channel would be much more noticeable and worse still - it would be irreversible.
Both fragments mentioned above are now unique places, where the bird association characteristic for the unregulated channel of
lowland river can be found - the environment, which irrevocably declines due to human activities.

Keywords: avifauna of Vistula River, threats for riparian birds, river regulation, gravel and sand mining

Streszczenie: Monitoring ptakéw prowadzono w latach 2005-2010 na fragmencie rzeki miedzy Deblinem (388 km rzeki) i Pod-
wierzbiem (435 km). Obejmuje on potudniowa czes¢ Europejskiej ostoi Natura 2000 PLB140004 ,Dolina Srodkowej Wisty” (ostoi
IBA, PLO83). Na przewazajacym obszarze Wista plynie tu nieregulowanym lub przeksztatconym jedynie w niewielkim stopniu
korycie, majac charakter nizinnej rzeki roztokowej. Unikalnymi siedliskami legowymi doliny Wisty s3 piaszczyste wyspy i fawice
w nurcie, urwiste brzegi oraz stare zadrzewienia tegowe. Zwlaszcza siedliska nurtu rzeki dostarczaja dogodnych miejsc gniazdowa-
nia dla wielu rzadkich gatunkow ptakow, stanowigc dla niektérych z nich kluczowe legowisko w kraju. Sg jednak i kilkukilometro-
we fragmenty, gdzie Wista zostata przeksztatcona przez czlowieka w sposéb bardziej widoczny. Do takich nalezg miedzy innymi:
miejski odcinek rzeki na wysokosci Deblina (388-393 km rzeki) oraz fragment na wysokosci Elektrowni Kozienice (421-425 km)
oraz obszar, gdzie od 2007 roku wydobywane jest z dna rzeki kruszywo na cele gospodarcze (426-430 km).

Celem monitoringu byto poréwnanie skfadu i liczebnosci legowych gatunkéw ptakéw zwigzanych z korytem rzeki na wymie-
nionych odcinakach Wisty. Pozwoli to realnie oceni¢ na ile intensywno$¢ wykorzystania Wisty przez cztowieka wptywa na roz-
mieszczenie ornitofauny w dolinie Wisty, decydujac o réznorodnosci gatunkowej i liczbie gatunkéw cennych i/lub zagrozonych
gniezdzacych sie w danym miejscu.

W latach 2007-2009 badan na catym fragmencie Wisty objetym badaniami stwierdzono obecno$¢ 32 gatunkow ptakow cha-
rakterystycznych dla koryta i doliny rzeki. Wérdd nich byto 6 gatunkéw zagrozonych wyginieciem w skali kraju: mewa siwa (Larus
canus), rybitwa biatoczelna (Sternula albifrons), sieweczka obrozna (Charadrius hiaticula), ostrygojad (Haematopus ostralegus),
derkacz (Crex crex) i dudek (Upupa epops). Pordwnanie skfadu gatunkowego awifauny pokazuje duze réznice miedzy sasiaduja-
cymi ze soba odcinkami rzeki. Zdecydowanie najcenniejszym byt fragment miedzy Wrdblami i Elektrownia Kozienice (416-420
km). Wista ptynie tu korytem tylko w niewielkim stopniu zmienionym. Ma charakter typowy dla duzej, nizinnej rzeki roztokowej
z licznymi odnogami, urwistymi brzegami, tawicami piachu i wyspami o réznym charakterze. Tak zrdznicowane srodowisko ma
swoje odzwierciedlenie w réznorodnoéci gatunkowej ptakéw. Zespot 27-30 gatunkéw osiggat tu, niespotykane w innych $rodo-
wiskach, zageszczenie 337-397 par/km biegu rzeki. Miejski fragment rzeki na wysokosci Deblina (388-393 km rzeki) i 5-kilome-
trowy obszar wydobywania kruszywa z dna Wisty (425-430 km) byly dla ptakéw o wiele mniej atrakcyjne. Proste, duzo weisze
koryto, mata liczba wysp w nurcie i zdegradowana dolina rzeki w bezposredniej bliskosci brzegéw powodowata, ze gniezdzito sie
tutaj od 6 do 10 gatunkéw ptakow, ktérych zageszczenie wahato sie od 2,0-2,7 par/km rzeki na odcinku miejskim, do 3,8-6,6 par/
km rzeki na fragmencie rzeki, gdzie wydobywane byto kruszywo. Wartosci te s jednak i tak wysokie, w poréwnaniu ze stanem
odnotowanym na wysokosci Elektrowni Kozienice (420-425 km rzeki). Koryto jest tu wyraznie zwezone i pogtebione, rzeka ptynie
wartko jedna struga, a charakterystycznym elementem w nurcie sg liczne betonowe ostrogi i opaski po obu stronach rzeki oraz
betonowy brzeg chroniacy Elektrownie. Taki obraz wyklucza niemal zupetnie mozliwos¢ gniazdowania ptakéw w korycie. Spotyka
sie tutaj jedynie pojedyncze pary czajki (Vanellus vanellus), piskliwca (Actitis hypoleucos), sieweczki rzecznej (Charadrius dubius),
nurogesia (Mergus merganser), a wyjatkowo réwniez rybitwy rzecznej (Sterna hirundo). Zageszczenie zespotu ptakéw jest bardzo
niskie i nie przekracza zazwyczaj 1,5 par/km rzeki. Coroczny monitoring ptakéw w latach poprzedzajacych i juz po rozpoczeciu
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wydobywania kruszywa z dna rzeki pozwolit ocenic czy inwestycja ta w jakikolwiek sposob zmienita obraz awifauny. W ciagu trzech
lat przedsiewzigcia nie zanotowano negatywnego wptywu inwestycji na réznorodnos$¢ gatunkowa i liczebno$¢ ornitofauny tak
w bezposrednim otoczeniu, jak na fragmencie rzeki ponizej. Na obraz i zmiany ornitofauny tych miejsc w decydujacym stopniu
wptywa nie tyle mata szkodliwo$¢ rodzaju inwestycji, co miejsce jej usytuowania. Nalezy przypomnie¢, ze pobdr kruszywa odbywa
sie jedynie na odcinku dwéch kilometrow, w duzym stopniu uregulowanej rzeki, a fragment rzeki bezposrednio powyzej prak-
tycznie jest niedostepny dla ptakéw (Elektrownia Kozienice). Z prawdopodobienstwem graniczacym z pewnoscia mozna zatozyc,
ze w sytuadji, kiedy pobdr kruszywa odbywatby sie na fragmencie rzeki miedzy 394-420 km lub ponizej 431 km szlaku wodnego
negatywny wptyw na siedliska legowe i awifaune koryta rzeki bythy bardzo dobrze widoczny i co gorsze - zapewne nieodwracalny.
Oba wymienione wyzej fragmenty sg obecnie unikalnym juz miejscem, gdzie mozna spotkac zespot ptakéw charakterystyczny dla

koryta nieuregulowanej rzeki nizinnej - Srodowiska, ktére w zwigzku z dziatalnoscig cztowieka bezpowrotnie zanika.

Stowa kluczowe: ptaki Wisly, zagrozenia awifauny rzek, regulacja rzek, pobor kruszywa

Introduction

The European IBA (Important Bird Area)
“Middle Vistula River Valley” (PL 083 Po-
land) covers more than 260 km of the Vis-
tula River between Pulawy (km 370 of the
waterway) and Plock (km 632 of the river).
The area was included in the Natura 2000
network as a special protection area (SPA)
- Middle Vistula River Valley, PLB140004
(Sidlo et al. 2004). The section of the river
between km 388 to km 435 of the waterway
covers the southern part of this bird sanc-
tuary. For the most part, the Vistula flows
here within unregulated or relatively little
modified riverbed, exhibiting features of
a lowland braided river. Sandy beaches and
bars in the channel, steep banks and old ri-
parian afforestation form unique sites in the
valley. River channel habitats provide suita-
ble nesting sites for many rare bird species,
providing for some of them the key-breed-
ing site in the country. However, there are
fragments of several kilometres, where peo-
ple transformed the river in a more noticea-
ble way. An example of this is an urban sec-
tion of the river within Deblin boundaries
or its fragment adjacent to the Kozienice
Power Plant (Table 1).

The aim of this paper is to compare the
composition and abundance of breeding
bird species linked with the riverbed in the
aforementioned sections of the Vistula. We
also wanted to check whether the start of
gravel and sand mining from the bottom of
the river below the Kozienice Power Plant
(from km 426 to km 431, Table 1) would

affect the number and diversity of the
birds there. A comparison of the breeding
avifauna of different sites transformed by
man to varying degrees will also allow us
to assess to what extent the character of
a given site determines the distribution of
valuable and endangered species.

1. Material and methods

The inventory included bird species inhab-
iting islands and bars in the channel and
the valley in the immediate vicinity of the
river (up to 50 m from the river). Special
attention was paid to the presence of spe-
cies listed in Annex I of the Birds Direc-
tive, in the Polish Red Book of Animals,
and recognised as valorising Special Pro-
tection Areas of Natura 2000 (SPAs) in Po-
land (Gtowacinski 2001, Gromadzki 2004).

The number and distribution of birds
inhabiting islands, bars and steep banks
were determined according to the standard
method of riverbed avifauna monitoring,
which involves carrying out two surveys
(boating expeditions) (e.g. Wesolowski
et al. 1984; Bukacinski et al. 1994; Keller
et al. 2000). The large width and braided
character of the river meant that, in ad-
dition to the survey of the main channel,
a lot of attention was paid to checking the
side channels which were usually char-
acterised by islands and peninsulas with
heavy vegetation. For some species (e.g.
the common sandpiper, little ringed plov-
er, or sand martin) these sites are as im-
portant as the islands in the channel (e.g.
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Dombrowski et al. 1994). We navigated the
river in an inflatable motor boat. During
the boating expedition, every larger island
and bar was inspected on foot, with nest-
ing sites, families with young, mating or

anxious birds were recorded on 1:15,000
scale topographic maps. The steep river-
banks (counting the nesting burrows) and
small, flat, sandy bars were inspected di-
rectly from the boat.

Table 1. Characteristics of studied 5-km-long fragments of the Vistula River.

Border
locations
and the kilometres
of the river

Type and extent of transformation
of the inter-embankment zone

Riverbed characteristics

Deblin
km 388 to km 393

Urban section, regulated

to a large degree.

A number of hydrotechnical facilities
constructed along the entire length
of the river: groynes, revetments,
bridges, reinforcements of the banks
with concrete or rubble.

A straight, deep, narrow riverbed

with a small number of islands
situated only near the banks of the
river; sandy bars only in the borderline
sections and sand depositions
between the groynes

Wréble-Kochow
km 416 to km 421

A fragment slightly changed by man.
Single groynes and dams.

Wide, shallow and winding with

a large number of channels; the river
flows in several channels. A large
number of very diverse islands and
bars in the channel. Banks are usually
earthy, often steep, naturally sinking.

Kochéw-Swierze
Goérne (Kozienice
Power Plant)

km 421 to km 426

Transformed and regulated

to a large degree:

a large number of densely distributed
groynes and river walls on both banks,
with large sections of the banks

being reinforced with concrete.

Straight, deep and narrow, no islands
or bars in the channel. Few, strongly
overgrown peninsulas and depositions
between the groynes, no periodically
appearing sandy bars.

Swierze Gérne-

River bottom used for gravel

A medium width riverbed

Pasternik and sand mining. A fewer number of variable depth. In the lower part of
(Radomka of hydrotechnical facilities, with only the section the presence of individual
River mouth) single groynes and river walls; islands at the shores, sandy bars
km 426 to km 431 | some sections of the banks locally and side channels.

reinforced with rubble or concrete.
Pasternik- A fragment slightly changed by man. Wide, quite shallow, with few
Podwierzebie Single groynes, some sections of the channels. River flowing in several

km 431 to km 436

banks locally reinforced with rubble.

channels. A small number of large,
usually islands with heavy vegetation;
presence of sandy bars in the channel.
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The survey dates were attempted to be
set in the optimal period, taking into ac-
count the breeding phenology of individ-
ual bird species and the current dynamics
of the river levels. The first boating expe-
dition usually took place in the first half
of May. The counts included the species
which began to reproduce the earliest, in-
cluding mainly gulls, ducks and most cha-
radriiformes and birds of prey. During the
second survey, which usually took place
in the first or second decade of June, the
number of terns, sand martins, common
sandpipers, common kingfishers, and
ducks with the young (mainly goosand-
ers) was monitored. An important sup-
plement to the results from the boating
expedition was the repeated monitoring
of selected (larger) islands and bars, which
was carried out annually in the April-July
period as part of activities aimed at active
protection of the endangered bird spe-
cies. Although every effort has been made
to carry out the monitoring as accurately
as possible, the resulting assessments of
abundance are usually subject to some
error. Most often the numbers of birds
are underestimated due to more difficult
species detection (e.g. ducks) or the spec-
ificity of the method that prevents full
registration of breeding sites (most pas-
serines). In situations where we were not
sure of the exact number of given species,
we estimated it by giving a range of min-
imum and maximum values. This way we
reduced the possible error to a minimum.

In this paper we will present the re-
sults of monitoring mainly from 2007 and
2009, characterising the species compo-
sition, abundance and general density of
birds in the specified five-kilometre-long
fragments of the river, differing in the de-
gree of transformation and use of the val-
ley by man. For the sections of the river
where gravel and sand were mined, the
results of monitoring in 2005, 2008 and
2010 are also presented. The threatened
species are those listed in the last edi-
tion of the Polish Red Book of Animals
(Glowacinski 2001), vulnerable in Europe
(corncrake and hoopoe) and the mew gull

(Larus canus, not long ago referred to as
the common gull), which in the last quar-
ter of the century has recorded a drastic
decline in Poland (Bukacinski, and Buka-
ciiska 2003, 2007, 2009).

2. Habitat and faunistic characteristics
of selected fragments of the Vistula River

In 2007 and 2009, a total of 32 bird species
characteristic for the riverbed and valley
were found on the studied parts of the
middle Vistula. Among them there were
six species threatened on a nation-wide
scale, i.e. the mew gull, little tern, ringed
plover, Eurasian oystercatcher, corncrake
and hoopoe (Table 2a, b). The analysis of
the species composition and abundance
of avifauna in adjacent parts of the river
shows large differences in the species di-
versity of these sites (Table 2a, b, Table 3).
Detailed habitat and faunistic character-
istics of these sites are presented below.

2.1.The urban section of the river in Deblin
(km 388 to km 393)

The Vistula flows here along a straight,
not very wide (300-400 m) channel. Few
islands with heavy vegetation, including
trees and/or willow and poplar shrubs
are located close to the riverbanks. At
low water levels, non-durable sandy bars
appear on the border kilometres of the
section (Table 1). The composition of the
breeding avifauna of this site is equally
determined by the habitat specificity of
the river, as well as by the increased hu-
man interference associated primarily
with individual tourism, urban noise and
inland navigation. In 2007 and 2009, only
6-8 species of birds were nesting there, at
a total density not exceeding 2.7 pairs/km
along the river (Table 2a, b, Table 3). How-
ever, it is worth noting that the presence
of low sandy bars in the channel allowed
for the presence of two endangered spe-
cies: the little tern and the ringed plover
(Table 2a, b). However, the total density
of these species is very low, 0.5-0.6 pairs/
km and never higher than 1.0 pairs/km
along the river (Table 3).
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Table 2. Abundance of bird species characteristic for middle Vistula River Valley,
on chosen fragments of the river. Threatened species are bolded (a) in 2007, (b) in 2009.

()

River characteristics

Mergus merganser

Completely Development Natural,
Natural -
Urban - transformed - = sand below
2007 . above the - .
- Deblin development Kozienice extraction the
P Power Plant | from riverbed |development
Speci km 388 km 416 km 421 km 426 km 431
pectes tokm393 | tokm420 | to km 425 to km 430 to km 435

Black-headed gull
Chroicocephalus ridibundus 0 1400-1600 0 0 0
Mediterranean gull
Ichthyaeus melanocephalus 0 1 0 0 0
Mew gull 1-2 62 0 0 2
Larus canus
Common tern 5 65-75 24 0 20-30
Sterna hirundo
Little tern
Sternula albifrons 23 17-22 0 0 10-12
Little ringed plover
Charadrius dubius 1 57 1 4 4
Ringed plover
Charadrius hiaticula 0 8-9 0 3 1
Lapwing 1 3-5 1 3 2
Vanellus vanellus
Co‘mmon redshank 0-1 1 0 4 2
Tringa totanus
Eurasian oystercatcher
Haematopus ostralegus 0 1 0 0 0
Common sandpiper
Actitis hypoleucos 12 67 1 1 1-2
B!ack—tal.led godwit 0 1 0 1 1
Limosa limosa
Mallard
Anas platyrhynchos 0 10-12 0 2-3 -6
Gadwall 0 12 0 0 12
Anas strepera
Garganey
Anas querquedula 0 1 0 0 2
Northern shoveler 0 1 0 0 0
Anas clypeata
Tufted duck
Aythya fuligula 0 1 0 0 0
Goosander 1.2 9.4 3 1 5
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Corncrake 0 2 0 0 2
Crex crex
Western mar'sh harrier 0 0 0 0 1
Circus aeruginosus
Lopg—eared owl 0 1 0 0 0
Asio otus
Hoopoe 0 1 0 0 1
Upupa epops
River warbler
Locustella fluviatilis 0 23 0 0 2
Common kingfisher
Alcedo atthis 0 1-2 0 0 1
Sand martin 0 160-170 0 0 800
Riparia riparia
Egropejar} green woodpecker 0 5 0 0 1
Picus viridis
Black woodpeckgr 0 1 0 0 0
Dryocopus martius
Eura§1an pendpllne tit 0 3.5 0 0 2.3
Remiz pendulinus
(b) River characteristics

Natural - Completely Development Natural,

Urban - transformed - =sand below
2009 . above the . .
- Deblin development Kozienice extraction the
p Power Plant | from riverbed |development
Species km 388 km 416 km 421 km 426 km 431
P tokm 393 | to km 420 to km 425 to km 430 to km 435

Black-headed gull
Chroicocephalus ridibundus 0 1500-1800 0 0 0
Caspian gu'll 0 1 0 0 0
Larus cachinnans
Mediterranean gull
Ichthyaeus melanocephalus 0 1-2 0 0 0
Mew gull 0 36 0 1 2
Larus canus
Common tern 2 35-41 0 10-12 23-28
Sterna hirundo
Little tern
Sternula albifrons 5 7-11 0 > 10-12
Little ringed plover 1 15-18 1 0-1 1.2

Charadrius dubius
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Ringed plover

Charadrius hiaticula 13-14 0 0 3
Lapwing

Vanellus vanellus > 1 2 H-12
Co‘mmon redshank 3 0 1 1
Tringa totanus

Eurasian oystercatcher

2 0 0 0

Haematopus ostralegus

Common sandpiper

Actitis hypoleucos 9-10 0-1 0-1 23
B!ack-tai}ed godwit 1 0 0 0
Limosa limosa

Mallard

Anas platyrhynchos 24-29 0 45 8
Gadwall 9.3 0 0 0
Anas strepera

Garganey

Anas querquedula 2-4 0 0 1
Northern shoveler 1.2 0 0 0
Anas clypeata

Tufted duck

Aythya fuligula 2-3 0 0 0
Goosander 4.5 1 2 12
Mergus merganser

Common goldeneye

Bucephala clangula 0-1 0 0 0-1
Corncrake 0 0 0 3.4
Crex crex

Western mar'sh harrier 0 0 0 1
Circus aeruginosus

Eurasian hobby

Falco subbuteo 1 0 0 0
Common kestrel

Falco tinnunculus 1 0 1 0
Lopg—eared owl 1 0 0 0
Asio otus

ploopoe 2 0 0 0-1
Upupa epops

River warbler

Locustella fluviatilis 12 0 0 23
Common kingfisher

Alcedo atthis 1 0 0 0
Sand martin 22 0 0 765-925
Riparia riparia

Egropegr} green woodpecker 5 0 0 1
Picus viridis

Black woodpeck(.er 2 0 0 1
Dryocopus martius

Eurasian penduline tit 4.5 0 0 9

Remiz pendulinus
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Table 3. Number and density of species (number of pairs/km along the river) of wetland
birds on 5-km-long fragments of the Vistula River, transformed by man to different de-

grees. Data regarding the section where the sand has been excavated from the riverbed

since 2007 are bolded.

(a)

2007 Number of species Nest density / river km!
lffﬂbslré’ :Zgﬁﬁtgg’g 7-8 1 2.0-2.7 0.5-0.8
o 4;\[;‘?:1"(‘1;1 20 27 6 39.6-45.6 18.2-19.4
Swdouin |y 1
e gl“‘tt‘;rﬁn 435 21 5 12.4-15.8 3.2-3.6

(b)

2009 Number of species Nest density / river km!
et z
o gg‘t;o‘rﬁhl o | 2930 5 32.6-37.8 11.8-13.0
kit‘l‘;g’i:i;ﬁ‘;‘;’o 9-10 2 5.4-6.6 1.2
e gftt‘;rl‘;‘in a5 | 1820 4-5 13.8-16.8 3.6-4.4

! Nest densities without taking into account the number of black-headed gull and sand martin nests

(the most dense and numerous colonies).
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2.2. River fragment slightly modified
by man (km 394 to km 421)

Below Deblin, the Vistula flows within a riv-
erbed only slightly modified by man. (Table
1). It has an appearance typical for a large,
lowland braided river with a network of
small side channels, steep banks, low sandy
bars which are forming dynamically de-
pending on water levels and islands of var-
ious sizes and heights with different stages
of vegetation succession: from low, flat and
only locally growing scarce herbaceous vege-
tation, through higher, folded, often covered
with grass, to high, with numerous bushes
and/or trees, mainly willows and poplars.
The width of the riverbed is large and ranges
from 600 m to 1500 m. It is a fragment of the
Vistula River with the most diverse habitat
among the selected ones. At the same time,
it is one of the two most valuable sections of
the middle Vistula for vertebrates, mainly
birds. The five-kilometre-long section of the
river between km 416 and km 421 of the wa-
terway was inhabited by at least 27 species of
wetland birds during the monitored period,
including all threatened species found in the
whole monitored area, i.e. the ringed plov-
er, little tern, Eurasian oystercatcher, mew
gull, corncrake and hoopoe (Table 2a, b).
The overall density of only these species was
many times higher than that recorded for the
entire avifauna on the man-modified parts of
the river, and comparable to the total density
of birds on sections of a natural but less di-
verse habitats (e.g. km 431 to 436, Table 3).
General density of wetland avifauna of the
riverside is 32.6-45.6 pairs/km, not includ-
ing the number of nests in the black-headed
gull and sand martin colonies (Table 3). If we
take this into account, the density of birds is
unusually high (337-397 pairs/km along the
river), exceeding the figures for primary for-
ests (such as Biatowieza Forest), which are
considered to be the richest breeding habi-
tats for birds.

2.3.Vistula Valley fragment largely
transformed by man (km 421 to km 426)
The character of the discussed fragment
of the river is strongly influenced by the

presence of the Kozienice Power Plant on
the left bank. The section of Vistula Riv-
er between Kochéw and Swierze Gérne
(Kozienice Power Plant, km 421 to km
426) was almost completely transformed.
It is one of the few places in the “Middle
Vistula River Valley’, except for urban
sections (Pulawy, Warsaw, Plock), where
the river has completely lost its natural
character (Table 1). The riverbed here is
clearly narrowed and deepened, and the
river flows rapidly within one channel.
A characteristic element here are numer-
ous concrete groynes and revetments on
both banks of the river, and from km 423
onwards, also a concrete bank reinforce-
ment of the power plant. Such a situation
almost completely excludes the possibility
of birds nesting along the riverside. Only
single pairs of lapwings, common sandpi-
pers, little ringed plovers and goosanders,
exceptionally also common terns, can be
found there (Table 2a, b). The density of
birds is very low usually does not exceed
1.0-1.5 pairs/km along the river (Table 3).

2.4. River fragment used for extracting
gravel and sand from the bottom
(km 426 to km 431)

Below km 426, the hydrotechnical facilities
on the Vistula are clearly less numerous
(single groynes, built at increasing distanc-
es from each other, Table 1), and from the
middle of km 429 km there are almost no
such facilities. A smaller number of facili-
ties regulating the river does not leave the
character of the river unaffected, and thus
the attractiveness of the site for the breed-
ing avifauna. First kilometres below the
power plant (km 426-428) offer birds few
convenient breeding habitats. The only po-
tential site to set up a nest is on the right
bank, hydrotechnical facilities (revetments)
with grass and willow saplings, and sand
depositions formed along the bank between
adjacent groynes. With each kilometre, the
river becomes more and more natural. Be-
low km 428, islands and sandy bars appear.
Along the left bank there are also more ex-
tensive sand depositions, the right bank is
no longer low and covered with trees. In
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the summer of 2007, after the birds finished
breeding, between km 426 and km 428,
the extraction of gravel and sand from the
bottom of the river started. Eight breed-
ing bird species, including the endangered
ringed plover, were found along the afore-
mentioned river fragment (Table 2a). Birds
nested at a density of 3.8-4.0 pairs/km along
the river, i.e. which is almost twice as high
as in the case of urban part of the river in
Deblin (Table 3). The ringed plover, settling
in the number of three pairs, reached an av-
erage density of 0.6 pairs/km along the river
(Table 2a, Table 3).

2.5. River fragment slightly modified by
man, directly below the gravel and sand
extraction point (km 431 to km 436)

This fragment of the river is similar in char-
acter to the fragment between km 416 to
km 421 (Table 1). The only difference is
a slightly narrower riverbed, a smaller num-
ber of sandy bars and islands and a more ho-
mogenous character of the habitat. Just like
upstream, this is a very important breeding
area for birds. In 2007, it was inhabited by
21 wetland bird species at an average den-
sity of 12.4-15.8 pairs/km along the river
(Table 3), and after taking into account the
number of nests in the sand martin colonies
at a density of 172.4-175.8 pairs/km along
the river. Among the threatened species oc-
curring in the whole studied area, the only
species whose nest were not found was the
Eurasian oystercatcher (Table 2a, b).

3. Assessment of the impact of gravel and
sand extraction from the river on nesting
habitats and riparian avifauna

It is hard to disagree with the opinion that
every large-scale development activity in
the riverbed of the middle Vistula River
brings a potential risk of a negative impact
on the fauna and flora, mainly due to the
destruction of the natural character of the
river and animal and plant habitats both at
the project site and in the adjacent areas,
especially those located below the project.
The range of the negative impact may be
different: in case of a small development -
local, reaching usually up to several hun-

dred metres; in case of a large one - up to
several or even several dozen kilometres.
However, it can be assumed with a high
degree of probability that there are also
situations when human activity in the riv-
erbed does not adversely affect the natural
world, and certainly when these changes
have only a slight negative impact on the
environment and fauna of the Vistula Val-
ley, and the river does not lose its ability
to regenerate its most valuable habitats,
i.e. islands and sandy bars in the channel
and steep banks. This applies to the sand-
pit in question. Sand is extracted from the
Vistula River between km 426 to km 428
of the waterway, reloading and storage of
the extracted material - on the left bank,
in the immediate vicinity of the river. This
means that there is no negative impact on
the riverbed and the precious avifauna that
inhabits the Vistula Valley above km 421
of the river (Kot et al. 2009, Table 2a, b).
It is also difficult to suppose that the ac-
tivity could harm the river habitats near
the Kozienice Power Plant (km 421 to km
426). The existing hydrotechnical facilities
have changed the river to such an extent
that the birds only exceptionally find their
place here during the breeding season,
and thus there is no fear that they could
be affected by the planned development.
There are also no grounds to state that the
extraction of sand in this site significant-
ly affects the condition of the avifauna in
the immediate vicinity of the development
(km 426-431), or that it causes changes in
the undeniably precious avifauna, which
we note below, i.e. in the part of the river
between km 431 and km 436. Changes and
condition of wetland avifauna in the peri-
od before and several years after the start
of this development are shown in Table 4.
If we take into account the five-kilometre
section of the river where gravel and sand
have been mined since 2007, regardless of
whether we analyse the number or abun-
dance of the birds in the years 2005-2007,
whether eight to ten species (most often
nine species) were found here in the years
2008-2010, including one to three endan-
gered species, nesting at an average density
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Table 4. Species richness, abundance and total density (italic) along the river of wetland

birds on a 5-km-long fragment of the Vistula River (km 426 to km 431 of the river) in the
years before and after the beginning of sand mining from the riverbed. Threatened species
are bolded. Year - 2 — two years before sand mining; year = 0 — a year of the beginning of
sand mining (after breeding season of birds); year + 1, +2, +3 — the second, the third and
the fourth year of sand mining.

Number of pairs in the Vistula riverbed habitat,

km 426 to km 431 of the river

Species 2005 = 2007 = 2008 = 2009 = 2010 =
P year -2 year 0 year +1 year +2 year +3

Mew gull 1 0 1 1 1

Larus canus

Comumon tern 5-8 0 57 10-12 7-10

Sterna hirundo

Little tern

Sternula albifrons 1-2 0 -6 5 3-5

Little ringed plover

Charadrius dubius 2 4 1 0-1 2-3

Ringed plover

Charadrius hiaticula 1 3 ! 0 0-1

Lapwing

Vanellus vanellus 3 3 ! 2 2

Co’mmon redshank 9 4 9 1 1

Tringa totanus

Cor‘nfnon sandpiper 1 1 0 12 3

Actitis hypoleucos

B!ack—tal.led godwit 0 1 0 0 0

Limosa limosa

Mallard

Anas platyrhynchos 45 23 34 45 34

Garganey

Anas querquedula 1 0 0 1-2 0

Goosander 0 1 3 9 3.4

Mergus merganser

Number of species:

Total (endangered) 10 (2) 8(1) 9(2) 9-10(2) 910 (2-3)

Z‘;ﬁ’; ﬁii‘;ﬁm o 4252 3.8-4.0 5.0-5.6 5466 5066
(endangered) (0.2-0.4) (0.6) (L0-1.2) (12) (0.8-1.4)
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of 3.8-5.0 pairs/km (min) to 4.0-6.6 pairs/
km (Table 3, Table 4). There were also no
significant differences or trends in the
species composition of the entire avifau-
na of the valley (Table 2a, b). The extrac-
tion of sand did not affect in any way the
species richness and abundance of birds
along the fragment of the river below the
development. In the year when the project
was launched, below km 431 of the water-
way, 21 wetland bird species were found,
nesting at a density of 12.4-15.8 pairs/km.
After two years of extraction, the site was
inhabited by 18-20 bird species, reaching
a density of 13.8-16.8 pairs/km (Table 3).

The situation and changes in the avifau-
na of the inspected sites are influenced not
so much by the low harmfulness of this
type of development as by its location. It
should be stressed that gravel and sand
are extracted only over a distance of two
kilometres, a largely regulated river, and
the part of the river located directly above
the sandpit is practically inaccessible to
birds (Kozienice Power Plant). This area
is a “specific buffer zone” between areas
that are attractive and very important for
birds and those that cannot be used by
birds during the breeding season. With
a probability verging on certainty, it can be
assumed that in a situation where gravel
and sand extraction would take place on
a fragment of the river between km 393 to
km 421 or below km 431 of the waterway,
the negative impact on the breeding habi-
tats and riparian avifauna would be clearly
noticeable and, what is worse, probably ir-
reversible.

4. Importance of the Vistula Valley between
km 388 and km 436 of the river for birds
during the breeding season

Taking into account the condition of the
avifauna presented in Table 2a, b and Table
3, there is no doubt that the section of the
valley between km 416 and km 421, and
km 431 and km 436 (a slightly man-mod-
ified river with steep banks, numerous is-
lands and sand bars in the channel) is more
valuable in terms of fauna than that of the
commercial-use area between km 426 and

km 431 (a sandpit) and definitely more
attractive for birds than the heavily reg-
ulated section near the Kozienice Power
Plant (km 421 to km 426). The monitored
47-kilometre-long fragment of the valley
(Table 1) is currently a unique habitat for
birds on an international scale. It is one of
the very few places in the world where you
can find bird community typical for river-
beds of large, unregulated lowland rivers
- a habitat that due to human activity is ir-
retrievably disappearing.
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